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(Received for publication March 5, 1969) Dianemycin is an antibiotic previously reported to affect cation transport and to be effective in treating coccidiosis in chickens.
It is isolated from a fermentation broth of Streptomyces hygroscopicus. The compound was found to be primarily active against gram-positive organisms. The chemical properties of dianemycin indicate a close relationship to monensin and other acidic cation complexing compounds.
Several years ago a report by Lardy and co-workers1} indicated that a new antibiotic, nameddianemycin, affected cation transport in mitochondria. More recently Gorman et al.2 ) related the general chemical properties of dianemycin to those of a group of closely related acidic compounds which included monensin, nigericin and X-206 (Ro-2-2879). Shumard and Callender3) have shown that these compounds are quite active against coccidial infections in chickens. Because of current interest in cation transporting substances, we shall describe in this paper the fermentation and isolation as well as the antimicrobial properties of dianemycin.
Dianemycin was first detected as a product of a strain of Streptomyces hygroscopicus found in a soil sample collected in Korea. This strain of S. hygroscopicus has been assigned the culture number NRRL3444. The compound was detected while screening fermentation broths for antibacterial activity. Extraction of both mycelia and filtered fermentation broth followed by chromatography led to the isolation of a crystalline acid.
This acid readily formed crystalline salts with alkali metals, and these salts A study of the infrared spectrum ( Fig. 1) showed an ay /9-unsaturated carbonyl group which was confirmed by the ultraviolet maximumat 232 mju. In contrast, the other membersof this group show only the absorption due to the unsaturation of the carboxylic acid moiety. The highest mass peak in the mass spectrum of dianemycin is 888 mass units, indicating it to be considerably larger than either monensin2) or nigericin4), the two members of this group whose structures have been determined. A molecular weight value of 958 was obtained by titration and 950 from single crystal X-ray analysis. These values and microanalysis indicated an empirical formula of about C51H88O16. added, and the broth was filtered at harvest pH. The mycelial cake was extracted with methanol ; the methanol extract was concentrated in vacuo to an aqueous phase which was combined with the filtrate. This solution was adjusted to pH 3 with 6N HC1 and was extracted twice with one-third volume of chloroform. The chloroform extract was dried with Na2SO4 and was filtered through a carbon (Pittsburgh 12x40) column packed in chloroform. The active fractions were combined, and the solvent was removed. The residue was dissolved in diethyl ether, diluted with hexane, and the inactive precipitate which formed was removed. The filtrate was concentrated to an oil which crystallized upon standing in an acetone-water (2: 1) mixture. This crystalline product was the carboxylic acid form of dianemycin (m. p. 72-74°C).
Preparation of Dianemycin Sodium Salt Dianemycin was dissolved in acetone (100 mg/ml), a half volume of water was added,, and the solution was titrated with 1NNaOH to pH 9-9.5. The solution was allowed to stand for crystallization to occur. The resulting crystals melted at 210-212°C and were shown to be the sodium salt by the infrared absorption band at 6.45ju and sodium analysis* The infrared spectrum in CHC13 is shown in Fig. 1 . The nuclear magnetic resonance O i ' i spectrum ( Fig.  2) showed the presence of CH3O-, -C-OC-C-, CH3C-O-, and many HHCH3
CH3-C-.
The sodium salt of dianemycin is very similar to the acid in solubility properties,, being insoluble in water and soluble in organic solvents. It has a melting point of 210-212°C, Ml)5 +37.1 (c 1, methanol). 
